Forest planning in a participatory context often involves multiple stakeholders with conflicting interests. A promising approach for handling these complex situations is to integrate participatory planning and multiple criteria decision analysis (MCDA). The objective of this paper is to analyze strengths and weaknesses of such an integrated approach, focusing on how the use of MCDA has influenced the participatory process. The paper outlines a model for a participatory MCDA process with five steps: stakeholder analysis, structuring of the decision problem, generation of alternatives, elicitation of preferences, and ranking of alternatives. This model was applied in a case study of a planning process for the urban forest in Lycksele, Sweden. In interviews with stakeholders, criteria for four different social groups were identified. Stakeholders also identified specific areas important to them and explained what activities the areas were used for and the forest management they wished for there. Existing forest data were combined with information from interviews to create a map in which the urban forest was divided into zones of different management classes. Three alternative strategic forest plans were produced based on the zonal map. The stakeholders stated their preferences individually by the Analytic Hierarchy Process in inquiry forms and a ranking of alternatives and consistency ratios were determined for each stakeholder.
Introduction
Forest planning is a process that involves a sequence of activities, ideally starting with decision problem recognition and ending with a forest plan. Involving the public in the planning process would allow for public values to influence the outcome. Basically, participation can be used to increase the legitimacy of a decision and to facilitate implementation, as well as to improve the substantive quality of the decision in terms of total social benefit. In addition, participation can be an end in itself, fulfilling democratic or other local empowerment objectives (Buchy and Hoverman, 2000) .
However, participatory forest planning can be a complicated and delicate task. The complexity springs from, e.g., the facts that several stakeholders are involved and that these stakeholders very often have conflicting interests; that is, the situation has both a multiple stakeholder and a multiple criteria character. The delicate task is to make the participatory process legitimate and accepted by stakeholders, because the stakeholders may have very different expectations of a participatory process (Kangas et al., 2010; Webler and Tuler, 2001 ).
One promising approach for handling the complexity is by structuring the planning process with multiple criteria decision analysis (MCDA) (Mendoza and Martins, 2006) .
Although MCDA is basically a decision analysis tool for single decision-maker situations, the multi-criteria character also makes MCDA potentially useful as a tool for participatory planning. Belton and Stewart (2002) describe MCDA as a process that seeks 1) to integrate objective measurement with value judgment and 2) to make explicit and manage subjectivity.
The process has three key phases:
1. Problem identification and structuring 2. Model building and use 3. Development of action plans Furthermore, Belton and Stewart (2002) also define MCDA as "an umbrella term to describe a collection of formal approaches which seek to take explicit account of multiple criteria in helping individuals or groups to explore decisions that matter". The formal approaches mentioned by Belton and Stewart will hereafter be referred to as "MCDA techniques". These mathematical techniques are used to elicit preferences for criteria and alternatives and to synthesize the preference information into some kind of ordering of alternatives according to merits, given the preferences. The Analytic Hierarchy Process (AHP), Multiattribute Utility Theory, and ELECTRE are examples of MCDA techniques that have been used in a forest planning context (Ananda and Herath, 2003b; Diaz-Balteiro and Romero, 2008; Kangas et al., 2001; Pykäläinen et al., 1999) . The choice of technique is central to how the phase of model building and use is conducted in the MCDA process, but it will most likely also influence the problem identification and structuring phase and the development of action plans. Moreover, the problem identification and structuring phase should guide a choice of MCDA technique to suit the decision problem in question.
A principal benefit of MCDA, compared with many other tools for participatory planning, is that MCDA provides a structured way of working that generates knowledge about the problem and about the objectives of the different stakeholders (Mendoza and Martins, 2006) . Furthermore, MCDA can support a participatory process in making it transparent, fair, and understandable, which are all important properties for the process to be considered legitimate and accepted by the stakeholders. Transparency means that it is possible to account for the outcome of the process in terms of the input and the mechanisms of the MCDA technique, because the MCDA process is well structured (Rauschmayer and Wittmer, 2006) . Fairness has to do with the power relations between stakeholders and how power differences are handled in the process (Phillips, 1997) . With MCDA, the influence of different stakeholders on the outcome can be made explicit in the aggregation of preferences. However, MCDA techniques are in a greater or less degree complicated in the elicitation of preferences, calculations of outcomes, and aggregation of preferences. To choose an appropriate MCDA technique and to explain this technique pedagogically to stakeholders is very important to make the MCDA process understandable; otherwise, MCDA could be a problem rather than a support for the participatory process (Kangas and Kangas, 2005) .
In the forestry context, approaches combining participatory planning/group decision making and MCDA are relatively new (Diaz-Balteiro and Romero, 2008) , though studies of participatory forest planning in combination with MCDA techniques have been published during the past decade (e.g., Ananda and Herath, 2003a, b; Kangas et al., 2001; Laukkanen et al., 2004; Maness and Farrell, 2004; Pykäläinen et al., 1999; Sheppard and Meitner, 2005) . A challenge with combining MCDA and participatory planning is the interdisciplinary and applied character of the work (Munda, 2004) . Unfortunately, studies tend to focus on the numerical properties of MCDA techniques, no doubt because studies including MCDA are highly specialized and require expert knowledge. Nevertheless, there is a need for more focus on the participatory aspect of the studies and for analyses that show how MCDA is actually integrated in the participatory process. As pointed out by Mendoza and Martins (2006) , this would mean a shift from the view of MCDA as technical methods for problem solving to the view of MCDA as methods for problem structuring. Hence, thorough evaluations of participatory processes using MCDA that treat outcomes beyond the pure numerical results are needed. Otherwise, it will be difficult to assess what effect the use of MCDA has had on the quality of the participatory process and how successful the approach was.
This paper presents a case study where MCDA was integrated in an actual participatory planning process where the aim was to produce a multiple-use forest management plan. The case study comprises a complete participatory MCDA process: Stakeholder analysis (Banville et al., 1998; Grimble and Wellard, 1997) , structuring of the decision problem, generation of alternatives, elicitation of preferences, and ranking of alternatives. Compared to earlier studies with similar scope, i.e., commercial forestry in industrialized countries (e.g., Ananda and Herath, 2003a, b; Pykäläinen et al., 1999; Sheppard and Meitner, 2005) , the present study emphasizes the importance of early participation in the phases of problem structuring and development of alternatives. There are studies with focus on problem structuring and implications for participation, but these are mainly set in the context of community forestry in developing countries (e.g., Campo et al., 2009; Mendoza and Prabhu, 2005) . The objective of this paper is to analyze strengths and weaknesses of the integrated approach based on results from the case study. The analysis is supplemented by an assessment of the participatory process with focus on how the use of MCDA has influenced the process. The assessment is guided by the five social goals for public participation proposed by Beierle and Cayford (2002) .
The participatory MCDA process
This section describes the theoretical framework of the presented case study, the participatory MCDA process. There are various descriptions of the MCDA process in the literature, both for single decision maker situations and for participatory situations; the steps of the process differ in names and numbers among authors (Ananda and Herath, 2003b; Belton and Stewart, 2002; Lahdelma et al., 2000; Maness and Farrell, 2004) . In this study, we have used MCDA within a participatory planning process where a discrete number of distinct alternatives, i.e., forest plans, are developed and evaluated. Because of this, our description of the process is as follows: 1) stakeholder analysis, 2) structuring of the decision problem, 3) generation of alternatives, 4) elicitation of preferences, and 5) ranking of alternatives (Fig.   1 ). Steps 2-5, phrased in various ways, are normally included in a description of the MCDA process in a single decision maker situation. In addition, in this study we have chosen to incorporate stakeholder analysis as the first step in the process to emphasize the importance of a stakeholder perspective in participatory planning (cf. Banville et al., 1998 
Stakeholder analysis
The objective of the stakeholder analysis is to identify all relevant stakeholders and to determine the extent of their participation. Stakeholder means someone who is affected by or can affect the situation in some way; that is, the stakeholders have vested interests in the decision problem (Banville et al., 1998) .
A thorough stakeholder analysis is critical at the beginning of a participatory process. If important stakeholders are left out of the process, central questions might be ignored, and consequently the overall picture of the situation will be incomplete. In the end, this can mean that the solution found through the process will not be a solution to the real problem.
Furthermore, a process where central stakeholders are left out is not likely to be accepted as a participatory process, and implementation might be impaired.
The extent of public participation in a decision-making situation can be defined and described using the ladder of participation (Buchy and Hoverman, 2000) . The rungs on the ladder of participation represent different levels of participation. The level of participation indicates to what extent the participants have the possibility to influence the participatory process and its outcomes: the higher up the ladder the participants are, the more impact their opinions will have on the final decision. Thus, the participatory ladder defines the relationship among the participants in terms of how power is being redistributed, where power means control over resources and decision-making.
Several ladders of participation, with different numbers of rungs and thus different levels of detail, have been suggested (Arnstein, 1969; Berkes, 1994; Campbell, 1996; Sandström and Widmark, 2007 
Structuring of the decision problem
The aim of this step is to define the decision problem by identifying and structuring the stakeholders' objectives and attributes. In the MCDA context, an objective can be defined as a statement of something that one wants to achieve (Keeney, 1992; Starr and Zeleny, 1977) .
Moreover, objectives have a preferential direction; that is, they are either of the kind "more is better" or of "less is better". Attributes describes characteristics of the alternatives; i.e., one or more attributes are used to measure how well an alternative performs in terms of a certain objective (Keeney, 1992; Starr and Zeleny, 1977) . Criterion is a general term that includes both objectives and attributes (Malczewski, 1999; Starr and Zeleny, 1977) ; this term will normally be used in this paper. The set of objectives identified for a situation describes the decision problem. Thus, to define the problem properly, it is necessary to find all relevant objectives. In a participatory process, this means that stakeholders must be involved.
Furthermore, in some situations, such as forest planning, there are not only general values to consider, but spatial and place-specific values may be at least as important to stakeholders (Kangas et al., 2008) . To capture that kind of values, maps are needed when stakeholders are expressing their criteria.
The set of objectives should have the following desirable properties to be useful for defining the problem: they should be essential, controllable, complete, measurable, operational, decomposable, nonredundant, concise, and understandable (Keeney, 1992) . The objectives can be structured in an objective hierarchy, a tree-like structure where objectives are organized according to how they relate to each other.
Development of alternatives
The aim of this step is to define or develop alternative solutions to the decision problem.
As already mentioned, the MCDA process applied in this study requires a discrete number of
How and what kind of alternatives are generated is critical to the outcome of the process, because if alternatives cannot be modified or new ones cannot be added in the process the choice is restricted to a discrete set of alternatives. Often, an iterative process in which alternatives are refined according to stakeholders' preferences would be desirable (see e.g., Castelletti and Soncini-Sessa, 2006) , but time and resources constraints can make this unfeasible. Thus, alternatives must be generated carefully; they must be nondominated, realistic, and not too extremely directed toward any single stakeholder's interests, but at the same time, they must span the objective space sufficiently (Hiltunen et al. 2009 ). Place-specific values identified by stakeholders should be considered in the generation of alternatives. Depending on how the alternatives are to be evaluated, the number of alternatives is also important: too many alternatives can make the evaluation by stakeholders too demanding, rendering the final result unreliable.
Elicitation of preferences
The aim of this step is to obtain the stakeholders' preferences for criteria and alternatives in terms of each criterion. Preferences are subjective judgments made by the stakeholders on the importance or value of a criterion or an alternative.
Varying modes of expression can be used when stakeholders state their preferences: in a group or individually, at a personal meeting or by a form, on one occasion or iteratively. The choice of mode and MCDA technique must depend on the situation and the stakeholders (Belton and Stewart, 2002; Kangas and Kangas, 2005) . In cases where more-complex MCDA techniques are used, a personal meeting with possibilities to adjust preferences as knowledge of the situation increases would be a desirable working mode (Kangas and Kangas, 2005) . In situations with many stakeholders, and where actual meetings are made difficult by geographical distance or lack of time, preferences may have to be elicited through inquiry forms or Internet-based, user-friendly decision support systems (Kangas and Store, 2003) .
Ranking of alternatives
In the final step, preferences in the form of weights for criteria and alternatives are combined by some kind of decision rule resulting in global priorities for the alternatives. The global priorities are overall weights that make it possible to rank the alternatives in a preference order. The decision rule is defined by the specific MCDA technique used (Malczewski, 1999) .
In a group decision-making context, individual preferences must be brought together in some way in order to obtain a group preference. How this is done is both a practical and a philosophical issue. Belton and Pictet (1997) have defined three general procedures for achieving a group decision: 1) sharing-the group can act as a single decision-maker and agree on one common preference; 2) aggregating-the stakeholders can state their individual preferences and a common preference is obtained through voting or calculation; and 3)
comparing-the stakeholders state their individual preferences and these are used in a negotiation process where the aim is to find a consensus solution. In the procedures for sharing and comparing, a consensus is sought via discussions and negotiations. When aggregation is used, deliberations among stakeholders are replaced by a mechanistic approach to find consensus. Hence, it is important that the method of aggregation is fair and transparent to the stakeholders.
Case study
The town of Lycksele in northern Sweden is the regional center in a forest landscape area where commercial forestry is an important industry for the local economy. However, the forest around the town holds other values and is important to the inhabitants of the town for purposes other than timber production, e.g., for the reindeer herding industry, for preserving biodiversity, and for recreation, hunting, and fishing opportunities. The existence of several seemingly incompatible interests in the forest is a potential source of conflict. In addition, the forest nearest to Lycksele town is owned not only by the municipality but also by (in some areas) commercial forest companies, the Church of Sweden, and private landowners. To create a comprehensive overview of the forest use and management around the town of Lycksele, the municipality initiated a project with the aim to produce a multiple-use forest management plan. The plan was to be a strategic forest management plan including both timber production and other uses of the forest. The interests involved motivated a long range perspective, in this case 100 years. The plan was to cover a total area around the town of 8637 ha of productive forest divided into 980 forest stands, encompassing 964 ha of municipality forest, 7277 ha forest belonging to three forest companies and the Church of Sweden, and approximately 396 ha of land owned by nonindustrial forest owners. The authors of this paper were charged with the task of designing and leading the planning process. The planning process was designed to be a participatory process modeled on the general description of a participatory MCDA process presented previously. A time line for the process is shown in Fig. 2 . Figure 2 . Timeline of the case study process. The timeline shows the activities (in boxes) and phases (block arrows) of the participatory MCDA process in Lycksele.
Stakeholder analysis
The process started with a meeting for representatives from the three forest-owning companies, Church of Sweden, municipality, Forest Agency, County Board, and two of the authors. In this first meeting, these representatives formed a steering group for the planning process. A general outline of the process based on the MCDA-process model was presented by the authors to the members of the steering group, and expectations and apprehensions of the forest owners were discussed. The rest of the meeting was used for two different exercises that formed the basis for the stakeholder analysis.
In the first exercise, the members of the steering group were asked individually to write down potential stakeholders on Post-It notes. The notes were then displayed on a whiteboard.
The results were discussed and the proposed stakeholders were grouped according to assumptions of common interests. The stakeholders that were identified were all associations, companies, and other organizations or groups, not individuals.
The purpose of the second exercise was to determine appropriate levels of participation in the planning process. The ladder of participation was presented and briefly explained to the members of the steering group, who were asked to place the different groups of stakeholders on appropriate levels of participation. This task was also done individually, and each member presented and justified his or her suggestion. The results were then discussed by the group and a model was created with the desired level of participation for each group of stakeholders. According to this model, the forest owners were to retain the decision-making power, while representatives for nature conservation, outdoor activities, tourism, education, and the reindeer herding industry were placed on the involvement level (level 3 in Table 1 ).
The general public was placed on the consultation level (level 2).
After the first meeting, the list of identified stakeholders was concretized to selected people by the authors, in cooperation with the municipality ecologist. The majority of people selected as representatives for different interests were members of an existing network used by the municipality ecologist as a reference group in forestry-related issues. The grouping of the stakeholders obtained in the exercise with the steering group was simplified into four different groups, hereafter called social groups: timber producers, reindeer herders, recreationists, and environmentalists (Appendix A). A social group was not expected to be completely homogeneous concerning the interests of the stakeholders in the group, but the intergroup disagreements were judged more important than were intragroup disagreements.
Because of the nature of the situation, the number of representatives varied among the social groups. All the forest-owning companies and the municipality were included in the group of timber producers, resulting in five representatives, while there was only one person in the reindeer herders' group (the representative of the reindeer husbandry district of the area). The environmentalists were represented by two people from nongovernmental organizations and one person each from the municipality and the County Board. The recreation group was represented by 14 people; this number was the consequence partly of the existence of many concerned associations and partly of a deliberate act to include many recreationists, because knowledge about the needs of this group in this particular area was insufficient.
Structuring of the decision problem
The next step in the process was to identify criteria for each of the four social groups. The steering group found it important that the stakeholders should express their own criteria. This was done by interviewing the representative stakeholders identified in the stakeholder analysis.
The interviews were semistructured: questions were asked concerning the activities of the stakeholders and their views on the forest and forest management, but the interviews took the form of conversations (see Appendix B for the basic questions) in order to give the stakeholders the opportunity to express their criteria in a natural way as opinions, wishes, and needs. The stakeholders were told that the information from the interviews would be used to create a multiple-use forest management plan; that is, they could influence the content of the plan, but the forest owners would not be compelled to adhere strictly to the plan. Many of the stakeholders expressed an understanding of commercial forest management and its role in the local economy, but some stakeholders held the opinion that there should be no timber production in the urban forest. The interviews lasted between 30 and 90 minutes. During the interviews, a form with the basic questions was used to make notes. Maps were used to identify areas of special interest; stakeholders belonging to the recreation, environmentalist, and reindeer herding groups were given maps on which they could mark areas of interest to them and explain why they were important, how they were used, and how they should be managed to benefit the stakeholder's interests. For the forest owners, their forest data in combination with priorities expressed in the interviews served a similar function.
The information from the interviews was used to construct a preliminary objective hierarchy for each of the four social groups. In addition, the maps drawn at the interviews were digitalized as files in ESRI ® ArcGIS ® Desktop (version 9.2) so that maps showing the areas of interest to the stakeholders of the recreation, environmentalist, and reindeer herding groups could be created. Areas with high biological values set aside for conservation by the forest owners were also included in areas of interest for biodiversity, for the environmentalists. All stakeholders that had been interviewed were invited to a meeting where the hierarchies and the maps were presented for discussion. However, only the steering group, a private forest owner, and one person from the recreationist group attended this meeting. Changes were made to the hierarchies according to opinions expressed in the meeting. The resulting objective hierarchy is shown in Fig. 3 . The maps drawn by stakeholders were overlaid with existing information about areas with high biological and recreational values to generate a zonal map on which the forest was divided into four different zones based on what type of silvicultural management should be applied in each zone. The four zones were as follows: 1) zone with no commercial management, 2) zone with no clear-cutting, 3) zone with reinforced consideration to objectives other than timber production, and 4) zone with standard forest management.
The zonal map was sent to the members of the steering group to give them the opportunity to comment and suggest changes. Only minor adjustments were made to the zonal map after this review. The final version of the zonal map is shown in Fig. 4 . 
Development of alternatives
Based on which zone the stand belonged to, each stand was assigned a treatment class defining the set of allowed treatment schedules 1 Based on the generated treatment schedules and the identified criteria, three forest plan alternatives were generated with a linear programming model of the Model I type (Johnson and Scheurman, 1977) . Each alternative consists of different combinations of treatment schedules for all stands in the landscape, which then results in different values for the criteria in the identified hierarchy. The generation of alternatives was based on compromise programming with the p = ∞ metric (Zeleny, 1982) . The aim was to generate realistic alternatives of different directions, without them being too extremely directed toward the interests of any one of the social groups. Balancing these two aspects, and simultaneously restricting the number of alternatives to three, obviously introduces an element of subjectivity in the choice of plans to present to the stakeholders. However, with more than three plans, the applied. In some stands lodgepole pine establishment could not be accepted because of the stands' characteristics and, in a few cases, restrictions in the Forestry Act. After a stand was assigned a treatment class, the stand data were exported to the GAYA stand simulation system, which simulated all permissible treatment schedules under the given treatment class (Eriksson, 1983; Hoen and Eid, 1990) . This resulted in the generation of 116 740 schedules, corresponding to an average of almost 100 schedules per stand.
judgment process would have become increasingly complicated for the stakeholders. The alternatives are summarized in Table 2 . 
Elicitation of preferences
We asked each respondent to make judgments on the criteria and alternatives by the pairwise comparisons procedure of the AHP. The comparisons were made using the verbal statements of the nine-point scale developed by Thomas L. Saaty (Saaty, 1990) to determine the strength of preference for one criterion or alternative over another. Each respondent was considered a member of one of the four social groups, and they answered questions relating to the criteria for that particular social group. However, the representative for the municipality made judgments on all criteria, because as a local government institution, the municipality is concerned with biodiversity, recreation and reindeer herding; as forest owner, the municipality is also concerned with timber production. Each stakeholder also made pairwise comparisons on the alternatives relating to the set of criteria specific to his or her social group. Attributes for the different alternatives were presented in diagrams and tables as a basis for the judgments. The respondents gave their judgments by filling out inquiry forms sent to them by mail. Five inquiry forms were returned from the timber producers, four from the environmentalists, seven from the recreationists, and one from the reindeer herders.
The members of the steering group were also asked to make pairwise comparisons of the four social groups to determine the relative importance of each social group. This was done by requesting them to fill out a form sent to them by mail.
Ranking of alternatives
In the final step of the MCDA process, we established a ranking of the alternatives from the preferences expressed by the stakeholders. The starting point was the preferences of each stakeholder in the form of pairwise comparison matrices for criteria and alternatives. Using the standard AHP technique (Saaty, 1990) , global priorities for alternatives could be established for each stakeholder, and consistency ratios (CRs) were calculated for each pairwise comparison matrix. The CRs can be found in Appendix C.
A CR of 0.1, that is an inconsistency of 10%, is the prevalent limit for inconsistency; if the inconsistency is greater, either the stakeholder should reconsider his or her judgments or the original judgments should be improved by the analyst and then presented to the stakeholders for approval (Saaty, 1990) . In this case study, the inconsistency was generally high, but there was no opportunity to work iteratively with the stakeholders to improve the consistency. In order not to disqualify all stakeholders, which would have been the case if a CR of 0.1 had been used as a limit for acceptable inconsistency, a CR of 0.3 was used as a limit. This limit meant that 20% of the timber producers, 25% of the environmentalists, and 57% of the recreationists were removed from the calculations of the final ranking.
A ranking of the alternatives was determined for each social group by computing the arithmetic mean of the global priorities for alternatives of each respondent belonging to the social group. The weights attached to the four social groups by the individual steering group members were aggregated by the arithmetic mean. These weights were then used to aggregate the global priorities for alternatives for the social groups by computing a weighted arithmetic mean. This resulted in the aggregated or overall ranking of the alternatives shown in Table 3 . The results were presented to and discussed by the steering group at a meeting. In general, the results were accepted and approved by the steering group; the discussions tended to be about how the plan should be implemented and concerned issues at the stand level rather than the plan for the forest as a whole. The municipality will integrate the plan into existing forest management plans. The forest companies expressed a will to use the plan as a tool in their planning processes, but they have not formally undertaken to pursue the plan.
The steering group also agreed to test a routine for consultations in the planning of silvicultural treatments. All treatments planned within zone 1, 2 and 3 (Fig. 4) will be reported by the forest managers to the municipality ecologist, who will in turn announce the plans to the reference network via email and to the public via the municipality homepage.
Comments and views will then be compiled by the municipality ecologist, and discussed with the forest manager. If the planned sivlicultural treatment seems controversial, a meeting with concerned parties, if possible out in the forest, will be organized. The results of the process -with focus on the present forest condition, the preferences of the different social groups, the forest management zones and the zonal map -were presented to the stakeholder representatives at a meeting. The consultation routine was also presented, discussed and the testing of it generally approved. In addition, the project and its outcomes were presented to the public at a forest day in Lycksele.
Assessment of the process
In this section, the strengths and weaknesses of the participatory MCDA process of the case study will be assessed, and some specific issues raised in this assessment will be discussed in the next section. The assessment is based on the authors' observations of the process, the outcomes in terms of numerical and other results, and the authors' interpretations of observations and outcomes. Thus, this assessment is not a proper evaluation, but rather an attempt to illustrate different aspects of the case study.
We assess the case study against the five social goals for the analysis of public participation in natural resource management formulated by Beierle and Cayford (2002) the second goal is related to the material outcome of the process, while goals 1, 3, 4, and 5
are more connected to the benefits of the process in itself. The fulfillment of the goals is assessed for each step in the process and summarized for the process as a whole as a statement on a verbal scale of "Low", "Medium", and "High" as described by Beierle and Cayford (2002) . Table 4 shows a summary of the assessment; issues that are commented on in this section are highlighted in bold type. It should be noted that the outcome of the participatory process is assessed against the situation prior to the process, not against scenarios of alternative processes using other methods. 
Incorporating public values into decisions
By combining participatory planning with MCDA, information from stakeholders was incorporated in the structuring of the decision problem, into the alternatives, and as preferences in the decision-making.
A stakeholder analysis was performed to ensure that all relevant parties were included.
The stakeholder analysis was based on input from the steering group. The public values were articulated by representative stakeholders and not by the public directly. However, the representatives reflected the public in terms of their socioeconomic situations and occupations. One may note, however, that the distribution between men and women was skewed as a majority of the representatives was men.
The stakeholders participated in the structuring of the decision problem by expressing their own criteria. A certain category of place-specific criteria seemed to be very common in this case study, especially for the recreationist group. These refer to particular areas or stands, e.g., "Do not clear-cut this stand or this area". These criteria involve the location of the stand as well as the present character of the forest. The maps used in the interviews gave the stakeholders opportunity to express also place-specific criteria, which otherwise might have been neglected.
The high level of inconsistency in stakeholder judgments in this case is problematic. A relatively large number of highly inconsistent judgments were omitted from analysis, which means that the weights for criteria and alternatives and the final ranking of alternatives do not
include the values of all stakeholders that were found relevant in the stakeholder analysis. On the other hand, highly inconsistent judgments may not reflect the stakeholders' preferences very well, and to include them would also affect the outcome.
Three alternatives were presented to the stakeholders. That plan C was ranked highly overall by all social groups may indicate that this plan covered the stakeholders' values very well. On the other hand, the high rank of plan C may indicate that the alternatives did not cover the criteria space of stakeholders properly, and that plan C was only the "least worst alternative".
How the values of stakeholders were incorporated was also influenced by the aggregating of individual preferences into a common preference. The steering group made judgments on the importance of each of the four social groups, so the groups were not weighted equally.
Thus, the timber producers had the highest influence, followed by recreationists, environmentalists, and reindeer herders.
On the whole, the fulfillment of this goal is judged to be high, because the MCDA provided good opportunities to incorporate public values throughout the process.
Improving the substantive quality of decision
In the case study, new information was produced about criteria and areas important for the stakeholders, and management plans were generated based on that information. MCDA also generated knowledge about stakeholders' preferences and trade-offs between different social groups' criteria. Inclusion of stakeholders in the identification of criteria ought to have helped to structure the problem accurately. Thus, we assume that the total social benefit have increased from the process. The outcome of the process in this case study may have increased the stakeholders' satisfaction compared with the status quo; there are no signs that satisfaction had decreased.
That only three alternatives were generated and evaluated by stakeholders is most likely a limitation for the possibility of improving the substantive quality of the decision. If more alternatives had been evaluated, or alternatives had been developed and refined in an iterative process, a plan of higher substantive quality might have been identified.
As for the cost-effectiveness of the process, it can be said that the cost in time and money for the representatives and the public was very low. The interviews with representatives lasted between 30 and 90 minutes, the feedback meeting held with the steering group and the representatives took 2 hours, and the inquiry form for preferences took about 1 hour to fill out. As for the public, the enquiry form provided during the open meeting for the public took about 5 minutes to fill in. The time required for the process by the steering group was longer but still moderate. The forest owners of the steering group were interviewed for between 30 and 90 minutes, during which time they provided forest data from their databases to the authors. The steering group also attended the 2-hour feedback meeting and filled out the preference inquiry form. In addition, there have been three meetings with the steering group lasting about 3 hours each, and the steering group has also been required to provide feedback on various issues, such as the zonal map. The highest cost must be attributed to the municipality ecologist and the authors for the time spent planning and realizing the process; no estimation is attempted here, but it can be said that neither the municipality ecologist nor the authors worked full time with the project. Because the process is presumed to have had some positive effect on the outcome for the public and to have provided a plan to prevent conflicts, thus facilitating the implementation process for the forest owners, the process is judged to have been cost effective.
The score on this goal is set as high because the process has most likely improved the quality of the decisions from a societal perspective in a cost-efficient way.
Building trust in institutions
The use of MCDA has helped to make the decision-making process transparent, because the basis for the final choice of plan can be traced back through the MCDA process. This may have increased the trust in forest owners by other social groups. The participatory approach in itself may have increased the trust in the forest owners, because they initiated the process without any obligation to do so. However, overall, more and repeated interaction would have been needed to build trust among all stakeholders in the process (Ansell and Gash, 2008) .
In the steering group that met repeatedly, a certain level of trust was built. From initially being very much the representatives of their organizations, some pursuing a wait-and-see policy, the atmosphere seemed to have changed in meetings and a shared understanding developed towards the end of the process. Discussions about the implications and fairness of the plan for the different forest owners were constructive and there was a general will to find solutions that worked, e.g., the consultation model.
In all, the score on this goal is medium because the trust has most likely not changed generally among stakeholders; rather, trust was built among the members of the steering group, if not among the stakeholders in general.
Resolving conflict among competing interests
In the beginning of the process, the potential for open conflict among stakeholders was judged to be low. During the process, the interaction among stakeholders with potentially competing interests was very low; this means there was no confrontation, but also that the opportunity for resolving latent conflicts at this stage was lost. More meetings and discussions between stakeholders could have promoted an understanding for other perspectives. On the other hand, and perhaps due to the perceived low degree of conflict, public meetings were not well attended. However, in the steering group that met repeatedly, the capacity to discuss issues of conflict may have increased.
The use of MCDA provided the forest owners with information about conflicting interests. Criteria weights from the different social groups, the zonal map and the plan alternatives were all used to discuss conflicting interests. However, because there were only three alternatives, some conflicts may not have been revealed. That plan C was ranked highly by all stakeholders may be an indication of this. Furthermore, conflicting interests were probably hidden in the construction of one single zonal map; several alternative zonal maps could have been produced and preferences for these would most likely have differed between stakeholders.
The basis for setting the score of this goal to medium is the potential for preventing future conflicts; the awareness among the forest owners of likely causes for conflicts have been increased through new knowledge about stakeholder objectives and preferences gained in the process.
Educating and informing the public
During the process, the information flow from stakeholders to decision-makers (the steering group) about criteria and preferences has been the principal form of interaction. In this study, we used individual interviews for identifying criteria. Direct, two-way interaction among all stakeholders was thus limited to one common meeting during the process, and this meeting was poorly attended.
The participation in the present case study was mainly conducted through representatives from different organizations, not through direct public participation where individuals state their own personal interests. Thus, the educating and informing effect is probably smaller than it could have been. On the other hand, with this mode of working, the representatives had in general a certain degree of basic knowledge beforehand and were better able to participate in this complicated issue, something which was probably necessary when more advanced MCDA technique like AHP was used with only a little support.
In all, the intensity of the process and the interaction among stakeholders was so small that the fulfillment of this goal is low.
Discussion
The assessment of the process indicates that the integration of MCDA and participatory planning is a promising approach for handling complex forest planning situations with multiple stakeholders and conflicting criteria. One strength is that the MCDA process incorporated stakeholder values in a structured way that ensured a certain degree of transparency of the decision-making process. Furthermore, the MCDA process potentially increased the substantive quality of decisions by balancing interests against each other, thereby producing solutions of higher overall stakeholder satisfaction. The score on goals such as conflict resolution and education could have benefited from a different management that would have intensified the interaction among stakeholders, for instance with more meetings with more direct public participation during a shorter period. On the other hand, the public meeting met with limited response, indicating that interaction that is more intensive may be difficult to achieve when, as was the case here, the situation is rather neutral to start with.
Apart from the general properties of the process the assessment points to some more specific issues. A weakness is that an extensive stakeholder analysis can be difficult to conduct if there is little initial knowledge of the situation and few known stakeholders. In this case, the stakeholder analysis was greatly facilitated by the existing networks with representatives from different organizations that could be used. However, there is always the question of whether the representative stakeholders really represented public opinion and not only their organization's or personal interests (Beierle and Cayford, 2002; Buchy and Hoverman, 2000) . An additional problem with using existing networks, such as in this case study, is that the same individuals may always end up representing the public interest, as a kind of professional public representative. On the other hand, if individuals have been involved repeatedly as representatives, they are likely to be committed to the question at hand and to have accumulated knowledge about the situation and possibly about the MCDA techniques.
We found it important to give stakeholders the opportunity to express their own objectives. The reasons were the same as for conducting a proper stakeholder analysis; firstly, to accurately structure the problem and thereby improve the substantive quality of the decision from a societal perspective; secondly, to make the process transparent and legitimate to the stakeholders, and thus facilitate the implementation. To let only the decision-maker or experts formulate criteria would have undermined the gist of the participatory process, because we would not be sure that stakeholders' criteria had been accurately represented. In this study we used individual interviews; the main reasons were the pure logistical problem of gathering all stakeholders at the same time and ensuring that all stakeholders were heard.
Other useful methods might have been focus groups or workshops using cognitive mapping (Eden, 1988) or systems thinking (Checkland, 1981) . A collective identification of criteria would give the stakeholders opportunities for learning about each other's values and develop a shared understanding of the problem, but the process should be carefully facilitated to avoid suppression of some values in the search for consensus (Peterson et al., 2005) or groupthink, which may occur when the unity of the group obstructs critical and independent thinking (Janis, 1972) .
Place-specific criteria seemed to be important to stakeholders in this case study. This corresponds the observations of Kangas et al. (2008) that mapping of social values is more in line with how people perceive their environment than with the more abstract and generalized criteria commonly defined in MCDA. It would not have been possible to include these placespecific criteria in an ordinary objective hierarchy, because their full expression would lead to an impossibly large tree. We chose to solve the problem with this type of criteria by collapsing the demarcations of important areas by different stakeholders into one "average" zonal map that was subsequently used as the basis for the different plan alternatives. Thus, the stakeholders could not explicitly state their preferences for different sets of areas with different management regimes.
Because we chose to use the AHP and requested the stakeholders to evaluate the plans and give their preferences in form of "pairwise" comparisons, the number of alternatives had to be restricted. According to Saaty (1990) , the maximum number of objects that a person can compare, and still be consistent in judgment, is seven. In this case study, where stakeholders were to make judgments on such complex objects as forest plans, the maximum number of alternatives they would be able to compare could be expected to be even less than seven. We chose to present only three alternatives because we deemed that more than three alternatives would demand too large a number of comparisons to be made by the stakeholders. However, the need to reduce the number of comparisons has to be balanced against the risk of indirectly guiding the process towards a certain solution by reducing the range of alternatives too much.
Thus, this step is by its very nature a multiple objective problem for the analyst.
In a participatory process involving a large number of nonprofessional stakeholders, personal meetings and an iterative method can be too demanding and time consuming for the analyst. In addition, there is also the problem of unwillingness among stakeholders to engage in a participatory process (see, e.g., Cheng and Mattor, 2006) ; thus, the process should be efficient with respect to the time and effort required from stakeholders. This indicates a need for even simpler and more intuitive techniques than AHP (Kangas and Kangas, 2005) . We chose AHP as the technique to elicit preferences and rank the alternatives, because AHP is one of the MCDA techniques most frequently applied in case studies in the field of forest/natural resource management (Mendoza and Martins, 2006 ). The technique is described as being rather straightforward; the pairwise comparison procedure is assumed to facilitate the judgment process for the stakeholders. However, the rather high CR required here indicates that this technique will probably work best if the stakeholders can state their preferences with the help of the analyst in an individual session. The number of comparisons probably contributes to the high inconsistency, as does the complexity of the forest plan alternatives, where many criteria were presented not only as one resulting number but also as diagrams showing the results for each period.
There is also the aggregation of preferences to consider. The procedure of aggregating individual rankings used in this case study makes the weights for the different social groups momentous to the outcome of the final overall ranking. Thus, the weights should not be set by the analyst but be included in the process. Because the steering group had expressed the wish that the forest owners should retain the ultimate power over the decision making in the process, the steering group was assigned the task to make judgments on the importance of the four social groups. To get a higher level of participation in the process, one option would have been to let all stakeholders make judgments on the importance of the social groups.
All this said, it should be acknowledged that the assessment is not a proper evaluation; no data was collected specially for this purpose, and the assessment is based on results from the case study and observations from the process by the authors. Still, according to Beierle (1998) , the framework used can "be objective in the sense of not explicitly taking the perspective of any one party to a particular decision, and measure -to the extent feasibletangible outcomes from participation". Other criteria than the five social goals of Beierle and Cayford (2002) could also be employed. Evaluation or success criteria for participatory processes have been developed and proposed in many different studies (e.g., Beierle and Cayford, 2002; Blackstock et al., 2007; Chess and Purcell, 1999; Germain et al., 2001; Hamersley Chambers and Beckley, 2003; Webler et al., 2001 ). These evaluation criteria are based on different perspectives, theories and situations, and there is no best general set of criteria for evaluating the success of a participatory process. Our main reason for choosing the framework of Beierle and Cayford (2002) for our assessment is that it has been used for evaluation of existing case studies (Beierle and Cayford, 2002) . Thus, there are practical guidelines for assessing the fulfillment of the goals. Another advantage is that the framework, as mentioned earlier, includes both the outcome-focused view and the process-focused view.
Conclusions
The study shows that the combination of participatory planning and the MCDA process is a viable option. Indications to that effect are that the current application of the methodology resulted in a plan that was integrated into the existing forest plan of the municipality. It also gave rise to a new consultation procedure for forest management actions in areas identified as sensitive. We do not claim that the process as it was implemented here is optimal. Still, the exercise here can hopefully contribute to the development of protocols for common usage of MCDA-based participatory planning. A lot of development work still remains. We have identified four key issues related to the MCDA methodology that need to be explored further:
1. First, there is the case of place-specific criteria. We believe that this kind of criteria is frequently expressed by stakeholders in participatory forest planning in general.
Furthermore, this kind of criteria must be handled in some way in order to make use of information and preferences provided by stakeholders.
2. Procedures for developing alternatives should be explored. Often a noniterative work mode where discrete alternatives are presented to the stakeholders is convenient, saves time, and is sometimes the only option. Because the possible outcome of the decision-making situation is restricted to the set of alternatives, it is important that the alternatives are Pareto efficient and realistic (i.e., implementable), that there are not too many, and that they simultaneously span the criteria space in a way that reflects stakeholders' interests.
3. The aggregation of individual preferences should be explored further, because this procedure controls the degree of different stakeholders' influences on the outcome.
The aggregation procedure ought to be not only methodologically sound but also fair from a stakeholder point of view.
4. Finally, to enable decision-makers to make practical use of the powerful tool that the combination of participatory planning and MCDA provides, studies have to be directed toward the application of this approach in real case studies. Moreover, there is a need for studies that describe and evaluate the whole process. As the assessment in this study shows, an increased focus on the participatory aspect may improve the fulfillment of the social goals and bring out this tool's full potential.
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